Syncope during application of stereotactic head frame. Possible etiologies during an otherwise innocuous procedure Sir, Stereotactic head frames are routinely used in neurosurgical practice for implantation of deep brain stimulators, depth electrodes, stereotactic brain biopsy and cranial radiosurgery. [1] Low risk, diagnostic accuracy and low invasiveness makes suitable for tumours small, deep seated, infiltrative or inoperable tumours. The procedure entails stereotactic frame application under local anaesthesia and mild sedation which is usually tolerated well. Shunt perforations, vault penetration, cranioplasty deformation, infections and thermal injuries are reported complications. [1] After obtaining written consent from the patient, we wish to report an unusual phenomenon of development of severe bradycardia, hypotension and apnoea during screw tightening of the frame and attempt to explain the genesis of this event.
A 40-year-old ASA I patient with a history of bilateral thalamic glioma was posted for a left-sided stereotactic biopsy [ Figure 1 ]. Under monitoring [electrocardiography (ECG), non-invasive blood pressure (NIBP) and pulse oxymetry] and intravenous sedation with midazolam (2 mg) and fentanyl (50 mcg), bilateral scalp block was administered with a mixture of 0.5% bupivacaine (12 ml) and 2% lignocaine with adrenaline (12 ml). About 2-3 ml of local anaesthetic was injected to block each of the supraorbital, supratrochlear, zygomaticotemporal, auriculotemporal, lesser and greater occipital nerves on either side using landmark-based approach. Proper establishment of the block was confirmed by assessing the loss of pinprick sensation. Now the patient was made to sit with monitoring aids in place and the stereotactic frame was placed and pins tightened. To make some minor adjustments in the inclination and rotation of the frame, the screws had to be loosened and retightened. While tightening the anterior left-sided pin, the patient suddenly became unresponsive and apnoeic. ECG monitor showed sinus bradycardia with the heart rate dropping to 32 beats per minute. NIBP at this point was found to be 80/56 mmHg. The stereotactic frame was immediately removed and the patient was placed supine. Bag and mask ventilation commenced. Pulse oxymetry was satisfactory (98%), but the heart rate remained low which necessitated intravenous atropine (0.6 mg) which promptly restored the heart rate to normal levels. After bag and mask ventilation for about a minute, we could appreciate the return of spontaneous respiration. Soon the patient became conscious, alert and oriented. The case was deferred for additional evaluation. Detailed cardiology workup on the next day, however, did not reveal any abnormalities.
Initially considered as an episode of vasovagal attack, analysis of this event and detailed literature search showed that other causes might also be responsible. Stavrinou et al. had reported a similar event along with ipsilateral mydriasis during stereotactic brain biopsy. [2] They attributed this event to the occurrence of trigeminocardiac reflex (TCR) which occurred due to stimulation of the peripheral branches of the trigeminal nerve leading to sudden onset of parasympathetic activity, sympathetic hypotension, apnoea or gastric hypermotility. [3] Unlike our case, this event [2] occurred when the patient was under general anaesthesia and was not administered a scalp block. Probability exist that in our case TCR was generated when the intense stimuli of pin fixation was applied over the distribution of the left supraorbital nerve. Even though the supraorbital nerve was attempted to be anaesthetised during the scalp block, it is plausible that certain fine branches of the same were spared during the procedure. Stimulation of these branches elicitated TCR and the subsequent cardiorespiratory effects. This seems the most probable mechanism of causing this event.
The Bezold-Jarisch reflex (BJR) which is a cardioinhibitory reflex occurring in association with hypovolemia could also be implicated. BJR has been reported during the sitting position previously. [4] Use of exogenous epinephrine (with local anaesthetics), can potentiate the activity of beta-adrenergic effects increasing cardiac contractility, triggering reflex arterial vasodilation and bradycardia. [4, 5] Even though the intravascular volume status could not be accurately determined at that time, the patient being in the sitting position might have caused pooling of blood in the peripheries, reducing the preload and causing the reflex. Prompt assumption of the supine position along with resuscitative manoeuvres corrected the preload and the condition abated. Moreover, the scalp block was administered using a mixture of local anaesthetics which contained epinephrine which might have potentiated the event.
Fentanyl can cause bradycardia, [6] but here hypotension and apnoea had also occurred additionally. Therefore, fentanyl administration causing this event seems unreasonable.
As the monitoring aids were in place during frame placement, identification of the haemodynamic compromise was instantaneous. Thus continuous monitoring and vigilance during frame placement cannot be overemphasised. In spite of being a seemingly safe procedure, practicing clinicians should be aware of the possibility of severe cardiorespiratory events occurring during stereotactic frame placement.
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